Sixteen isolates of Escherichia coli were obtained from women with significant acute urinary tract infections who were subsequently treated with amoxicillin. The activities of amoxicillin and ampicillin against these organisms were compared in urine in a continuous culture apparatus which partly simulated the milieu of the human urinary bladder. (2, 5, 8, 9, 12, 13) . Antibiotic activity is usually concentration dependent and may be affected by growth conditions and medium (14) . We have developed a laboratory model of the lower human urinary tract which employs realistic concentrations of antibiotic in urine. This apparatus also permits study of interactions between bacterial growth and death and urine washout. Our model is a development of that of Greenwood and O'Grady (8, 13) . It differs in that urine was used as medium instead of broth, antibiotic was added continuously rather than as a pulse, and populations were monitored by following changes in viable counts rather than by nephelometry. As in the early stages of treatment, progressively rising urinary antibiotic concentrations were used in this apparatus. It did not however simulate the cyclical changes in urinary antibiotic concentrations found in patients taking repeated doses of antibiotic.
Sixteen isolates of Escherichia coli were obtained from women with significant acute urinary tract infections who were subsequently treated with amoxicillin. The activities of amoxicillin and ampicillin against these organisms were compared in urine in a continuous culture apparatus which partly simulated the milieu of the human urinary bladder. After introduction of amoxicillin into the bladder model, mean viable counts for 14 susceptible strains (minimum inhibitory concentration -32 ,ug/ml) at 10, 20, 30 , and 45 min fell to 34, 8, 0.4, and 0.2% of the original. Corresponding figures for ampicillin were 56, 24, 11, and 2.4%. Viable counts obtained at seven timed intervals up to 2 h were significantly (P = 0.025) lower with amoxicillin than ampicillin. Both antibiotics had a similar activity in conventional disk susceptibility and surface plate minimum inhibitory concentration tests. The realism of the model was confirmed by comparing response to amoxicillin in vivo and in vitro. A serious discrepancy was seen in only one of the 16 cases.
Amoxicillin and ampicillin appear to have similar activity in conventional laboratory tests (11, 17) . Unfortunately such tests seldom indicate differences in killing rates which may be important in some circumstances, e.g., in the singledose treatment of urinary infections, where effective antibiotic concentrations are transient. Many features of the pathogenesis and treatment ofacute urinary infection may be explained in terms of a balance between bacterial growth rates and the flushing effect of urine (2, 5, 8, 9, 12, 13) . Antibiotic activity is usually concentration dependent and may be affected by growth conditions and medium (14) . We have developed a laboratory model of the lower human urinary tract which employs realistic concentrations of antibiotic in urine. This apparatus also permits study of interactions between bacterial growth and death and urine washout. Our model is a development of that of Greenwood and O'Grady (8, 13) . It differs in that urine was used as medium instead of broth, antibiotic was added continuously rather than as a pulse, and populations were monitored by following changes in viable counts rather than by nephelometry. As in the early stages of treatment, progressively rising urinary antibiotic concentrations were used in this apparatus. It did not however simulate the cyclical changes in urinary antibiotic concentrations found in patients taking repeated doses of antibiotic.
Organisms for in vitro studies were obtained from patients with significant urinary infections who were subsequently treated with amoxicillin (1). (Table 2) in most instances, are thus modest compared with those found in the urine of patients. Ampicillin is less well absorbed than amoxicillin and should be given in higher dosage (6, 7, 16) . Both amoxicillin and ampicillin cause lysis of E. coli at concentrations above the MIC. Lysis has been suggested to be the primary cause of death, or at least to coincide with loss of viability (14) .
The bladder model, the antibiotic disk susceptibility test, and a surface plate MIC test all failed to predict the response of organism 16 to treatment or to explain the recurrence of infection occurring with organisms 5 and 11 (Table  2) . It would be naive to claim that such a simple model could reproduce all host factors influencing acute urinary tract infections. However, as with studies involving shake culture in urine (3) and with lower antibiotic concentrations in broth (14) , amoxicillin has exhibited a more rapid bactericidal action than ampicillin, in this 
